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English Phonetics 04: Making a Voice

This week

Pronunciation Berries with very few hues

Lecture Making a voice: phonation
Game Boxing
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Attendance
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Lecture: The International Phonetic Alphabet

Segments, phonemes, phones

& Each letter in IPA is a segment ( 815 )

& The smallest sound we can pronounce

& Consonants ( ¥& ) and vowels (%)
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Spelling

IPA

P,

/tsu/

L

/ci/

think

/Omk/

tax

/teeks/
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Lecture: The International Phonetic Alphabet

Phones: real sounds

& Phonemes ( &% ) are not real, but phones ( & ) are real

" We use square brackets to show phones
& Broad transcriptions (f&E&3R52) include only what's necessary

& Narrow transcriptions (¥$#%<&c) include as much details as possible

Word Phonemes Phones Phones
(somewhat narrow) (quite narrow)

LD | /sikasi/  |[eikalei] [¢ikad|ei]
real | /pil/ ['1ijot] ['1™ij¥]
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Lecture: The International Phonetic Alphabet

Differences from Genius

v Most dictionaries have their own system

v Most linguists think this is stupid

EBijeffmoore@tufs.ac.jp

Word | IPA | Genius
Kiss T I
dress | € e
cat ar ar
foot U U
cup S N
hot a a.

Word | IPA | Genius
sleep | ij | i
face | @] el
school |UWI! U:
boat [OW| OU
price | @] | al
choice oj IT
mouth |aw!| au

Word |IPA |Genius
bird o 9./
start | Ar| da.r
north | Or | J.r
near | Ir | I&r
cure ur | uar
square | er | ear
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Pronunciation: Berries with very few hues
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Pronunciation: Berries with very few hues

Overview

w [f] and [h]

v [b] and [v]

& minimal pairs

L
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Pronunciation: Berries with very few hues

[f] and [h]

& [f] = voiceless labiodental fricative ( S FEEET )
& [h] = voiceless glottal fricative ( EESEFIEES )

& Japanese [§] = voiceless bilabial fricative ( EEHEEES)

A\ )\ N\
1] ] 6]
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Pronunciation: Berries with very few hues

No need to bite deep

& Use the inside of the lip

& A deep bite is too slow

[]
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Pronunciation: Berries with very few hues

Try saying Japanese /3 words with an American accent.
Now try English words: fish [f1f], fly [flaj]

flying fish
[ fuw ku'wowka] [jowfa kuw] [ flaju 'fif]
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Pronunciation: Berries with very few hues

[b] and [V]

& [b] = voiced bilabial fricative ( BEHEHANT )

& [v] = voiced labiodental fricative ( B EBHEEES )

—\
[b] [v]

Bijeffmoore@tufs.ac.jp
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Pronunciation: Berries with very few hues

Try saying Japanese /b/ words with an American accent.

average vanilla

| .
[,@vanaj| [vr'dzuwtse kan] ['eevaidz vo'nilo]
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Pronunciation: Berries with very few hues

who'll

[fjuw]

[fuw?t]

[huw?1]

DI WK DHND

Bkl

SN~ % (RE)
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Pronunciation: Berries with very few hues

['fonki] ['honki] [for] [hor]
T7/F—72 mABCEIY—7& g Goalm SLELRE

N\

super disrespectful,
don’t say this
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Pronunciation: Berries with very few hues

vase boat vote
[bejs] [vejs] [bowt] [vowt]
ZHE Broih, 52 e, DIF fin BEJTS
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Pronunciation: Berries with very few hues
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Lecture: The Source-Filter Model

' &

EBjeffmoore@tufs.ac.jp




Lecture: The Source-Filter Model
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Lecture: The Source-Filter Model

"‘

Dverview

v Key anatomy

> Pitch and frequency

v Singing voices
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Lecture: The Source-Filter Model

"‘

& The respiratory system

w The larynx Nasal cavity (&%)

w The vocal tract Oral cavity (%)

Larynx (¥%88)

Trachea (&)

Lungs (f) (




: Lecture: The Source-Filter Model

a

Key anatomy

& The respiratory system

Filter

w The larynx Nasal cavity (& B

' The vocal tract Oral cavity (D %) \

Larynx (¥%S5) <

Trachea (&)

Lungs (f) ) (

P .
s il E—

EBjeffmoore@tufs.ac.jp

y 6, 2026



Lecture: The Source-Filter Model

The respiratory system
BINEL
“ diaphragm ( #k=)
creates a vacuum in the lungs
to breathe in

pushes air out of the lungs, up
the trachea, and into the larynx
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https://teachmeanatomy.info/thorax/muscles/diaphragm/
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Lecture: The Source-Filter Model

"‘

BEINKEL
“ diaphragm ( #FzRE )

creates a vacuum in the lungs
to breathe in

pushes air out of the lungs, up
the trachea, and into the larynx





Lecture: The Source-Filter Model

The respiratory system

DA
trachea ( K& )
also called the “airway”
air passage
ZAW
o lungs ()
air storage
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Lecture: The Source-Filter Model

The phonatory system

I2&ED

o larynx ( Mz3E )

---------------- hyoid bone
) . M
layman'’s term: voice box _
thyrohyoid membrane-----==-=-==eeeeee
rresrr—— (0 TR | lateral thyrohyoid
ligament ligament

------------ superior cornu
of thyroid cartilage

—— laryngeal incisure .
REREIRE yngealincistfgses====rr XY 40000 R superior laryngeal
nerve and artery

thyroid cartilage---------.___
---------- _..-—----oblique line

PRRE

_.~cricothyroid muscle

-

TN S
RERIEEE

median cricothyroid

ligament
_.inferior cornu
.-~ of thyroid cartilage

conus elasticus
RN

sl emme (e £ cricothyroid joint

REAES (GRRBIRAED) ZEMM
FeHEDTS

I FROEREEZEZ, REICES

cricoid cartilage
WARE |HTRE |8

trachea

HIEEE |8 | BNYHAMRRAICASDDZER <
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Lecture: The Source-Filter Model

Boney bits

-2
hyoid bone ( &8 )

only bone in humans that is not connected to
any other nearby bones

oA

ZHLEIBATD
thyroid cartilage ( EFIRERE )
larger, higher of the two cartilages
laryngeal prominence ( #xEE[E#2 ) in front
grows due to testosterone during puberty
layman'’s term: Adam’s apple ( ¥x1h )

— : YALEIZEAID
o cricoid cartilage ( #IRER R )

smaller, lower of the two cartilages
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Lecture: The Source-Filter Model

The main characters
Huvzun
vocal folds ( =)

layman’s term: vocal cords
thicker, longer, rounder in men

TLWHA

« glottis ( FF9)

space between vocal folds

Open vocal cord Sof L pa late

w

Closed vocal cord
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Lecture: The Source-Filter Model

The process of phonation ( 7= )

Diaphragm pushes air up
through trachea
Vocal tract

(Fi8)

Closed vocal folds are pushed
" open, then fall back together

many times per second Phonatory system

. . . ) (RER)
This adds vibration to the air,

making a voice

Respiratory system

(PR 2% R)
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Lecture: The Source-Filter Model

- Y -
The Royal Institution, “Laryngoscopy of an Opera Singer ' =
— 2017 CHRISTMAS LECTURES,” YouTube, 2018-2-10
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Lecture: The Source-Fllter Model

The number of oscillations
(&% ) of the vocal folds each
second is the fundamental
frequency. (ExExH)

EBijeffmoore@tufs.ac.jp

range
208~440
155~334
35~1961-

average
265
225
128

Howard, D.M. (1998) ‘Instrumental voice measurement: uses and
limitations’ in Harris, T., Harris, S. Rubins, J.S. and Howard, D.M.
(eds) The Voice Clinic Handbook London: Whurr.
Mathieson, L. (2001) Greene and Mathieson’s The Voice and Its
Disorders (6th edn) London: Whurr Publishers.
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Lecture: The Source-Filter Model

What is sound?

air pressure air pressure
o o is high Ijlt‘ll=,:T: ) is low
Waves of high and low air s high (22 X
pressu re loudspeaker g ... .

The vocal folds directly create
v periods of high and low

vibrating
p ressure diaphragm hollow pipe
H H , ( ,_|%1r§ )
SOU nd does not traVEI in nggly Ajr pressure compression

lines!

high | /

, f \ / / \ Distance
surrounding |/ \ | \ / / \ along the
. alon ]
air pressure \ / \ ,.' \ ] B
| hollow pipe

low
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Lecture: The Source-Filter Model
Waveforms ( J&#2 )

& This is a pure tone ( #1& ), like a sin wave
& This is periodic ( JAHAAY )
& Noise is non-periodic ( FEEHARY )

Amplitude (=)
measured Iin
decibels (dB)

Frequency (mx#)
measured in Hertz (Hz)

1 Hz = 1 wave/second
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Lecture: The Source-Filter Model

Two or more pure tones together make a
complex tone ({5 S )

y=sin(x) y=sin(x)+7zsin(2x) y=sin(x)+72sin(2x)+7zsin(3x)

Lobob | \U\ } 1y
( I w;ﬁ !M ‘ ﬂl\ M g !,\ M J‘ ‘l

T REARHLE i
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Lecture: The Source-Filter Model

Fundamental frequency ( EAE )
& The largest on the graph

w We hear this as pitch

u ¥ h \| m “ W w M N V’ A W M N 1 ’ hoha ! ]

{l I‘A | Im’ |
r W \i MP ]\f' k*‘n"

w» ! (\ lh $(
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Lecture: The Source-Filter Model

4 University Lyonl Unggersite Lyonl Ui

Changing pitch

YALEIZOLLIEA ‘ ' 4

“ cricothyroid muscle ( #&A B IR AR )

Tilts the thyroid cartilage to stretch the
vocal folds

v Pitch goes higher under tension |
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Lecture: The Source-Filter Model
Let’s try singing!

* Hold your fingers up to your throat. Feel the two
cartilages. Feel how they change position, up and
down, forward and back.

p~LHERIWTEHEI D ~5

A~ Letitgo,letitgo
Can’t hold back anymore ~7#

‘f..

?ﬁ
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Lecture: The Source-Filter Model

: niversity Lyonl  Unjgersite Lyonl |
Operatic tone 4
ZILEIEDIDEA ! 4
“ thyrohyoid muscle ( FIREEH ) g
5 attaches to the thyroid cartilage ( FHIREE ) By
and the hyoid bone ( &% ) '
& moves the larynx up and down { .
& makes a larger resonating chamber ( RE=E ) ~
- 5 |
- W\

Ejeffmoore@tufs.ac.jp Wednesday, May 6, 2026



L p’ A ! - Juan Diego Flérez & Diana Damrau, “Libiamo, ne’ lieti calici,”
v 1 i \ JN ‘ ' : ; La Traviata Giuseppe Verdi Metropolitan Opera 2018 12-18.

w'





Lecture: The Source-Filter Model
Let’s try singing!

* Try to lower your larynx. Your voice will get larger
and fuller, but the pitch should stay the same.

n~Letitgo,letit go
Can’t hold back anymore ~7

Wednesday, \Y
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Lecture: The Source-Filter Model

Pop and rock singing: “twang”

WAEDILR DL EA

' pharyngeal constrictor muscles ( IEZEUX#&E5 )

& surround the pharynx ( PEEZE )

tighten and harden the throat, reducing damping from

soft tissues (especially around 2.8 kHz Superior
constrictor

Stylopharyngeus

H

T WM NJ»‘J-W \l% o

|
"“‘ i | W Inferior
1 .J‘ constrictor

e M | | w,\ HH ‘UW
- 4 WW : WW“ *””:*Y\? »um o

i ‘
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L

Chaka Khan, “I'm Every Woman,” 1978.

f
l





8% ®HA (phonation)

Let's twang!

» Service workers use it all the time!

Welcome to Burger King, home
of the Whopper!
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Lecture: The Source-Filter Model
Let’s try singing!

« Use the TWWooL»WEHE ] voice! Tighten your
pharynx (1@gg ), tilt your larynx (g ) forward, and
close your vocal folds fully.

% e s 2
A~ FZEWTEHEI D~
g = i a
i~ Letitgo,letitgo
Can’t hold back anymore ~7#

» % - *
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Lecture: The Source-Filter Model

Voice registers ( &[X )

English Jagan\\ese ' g
Highest | whistle register, flageolet | 77> A Lvh
falsetto J7I YN IRE
i modal voice =<
Lowest | creaky voice, vocal fry SLHE

modal (normal) voice falsetto
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Lecture: The Source-Filter Model

- |Weirder voices

HEWZW
false vocal folds (R =& )

v meaty part outside the vocal folds

not usually used in speech, but very important for .
0 metal True vocal cords

-----

‘,P-Z

— =

z o XS z ~ : - A
R St S, SR o] L.
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Adrienne Cowan, “Easy and Safe Metal Screaming
Tutorial (Beginner Level)”, YouTube, 2021-2-20,
—— ‘ https://www.youtube.com/watch?v=Qv5t2ITnW1s





Lecture: The Source-Filter Model

Let’s try screaming!

* Make a big, annoyed sigh. Give it breath support.
Open your jaw wide.

m 7] Jmoore@go tuat.ac.jp



This week’s reading
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This week’s reading

,
B85 (2021) THEHRSDIEE . ERIENSH
DR T UVEELEAfFNR T WVBIEHEEX T) =184

W 27~34

o~

e A
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Thanks for coming!

Next week

Pronunciation Consonant clusters

Homework Lecture English rhythm

Game Blooket

. @ Read Arimoto et al, 27~34
\ ™
Ejeffmoore@tufs.ac.jp Wednesday, May 6, 2026
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